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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a superposing 
deviation inspection apparatus, marks for inspecting 
superposing deviations and overlap deviation inspection 
method, which enable automatic inspection of the 
presence of a superposing deviation in a shorter time 
between a lower layer pattern and a resist pattern, in a 
lithographic process during the production process of 
semiconductors. 

SOLUTION: There are arranged a state 17, which 
carries a substrate S containing a lower layer patterns 
61 that is designed to be arranged alternately to make a 
diffraction grating with a cycle width (p), a pattern for 
forming an element as resist pattern 65 and marks 60 
to be inspected formed individually along with the resist 
pattern, an irradiation element 29 which radiates a 
parallel monochromic light LI having a wavelength Xfor 
irradiating the marks 60 from the direction that gives 
the cycle (p) at an arbitrary angle 01 of incidence, a 
photodetection means 45 for detecting a m-th order 
diffraction light LDm generated from the marks 60 as irradiated with the parallel 

monochromatic light LI and a determining means 13 to determine the presence of a 

superposing deviation between the lower layer pattern 61 and the resist pattern 65, based on 
the expression p(sin0rm-sin0i)=±mX, obtained from the cycle p, incidence angle 0i, exiting angle 
0rm of the m-th order diffraction light LDm. 
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[0 0 5 5] x-*ft¥W£l$l 3(i, SftsK^-4 Sfrb- 

[0 0 5 6] @6fi*i-aia-&t>-ari"iT*fi8JlSrffl^ 
S^ffiwHJiWff^li LT0 7*5«tVia8ro7o-^ir 

[0 0 5 7] (A) *»Wt*»4»5*ia-S'*3*i*jx1jaE 
m 7 ii, *Hlfi^iiroaia^fc*-f ti«lE*iSfeS:KiK-r 

SI*r3-*ia»r#*:5#^**tt»^*#Slt*«:f#« 

[0 0 5 8] m^-a-^-frT ft&Sffl^-^ t LTti, HU 
i£L)fc$^£-7-<7 6 0, 7 0, 8 0, 9 0 tfn^-f ft£ 

|:MUta^ 0 H2C/7t«*l^-^ 6 0!- ift 
@34oJ;VI§l4ir^n j en^i-S^S-7-^ 7 0, 8 0 

[0 0 5 9] tfi*K>M*&li*>fc 9 , 

(^r^Sl) . ^S^tLTti, 
±tLT, figW3tJfltP 2 9*»p5CORS,W3t»iSftA. i:* 

[0 0 6 0] K^Pftfl rttt, |«ET-*l£lfeafc 

5„ — JklalSfJtftaf ffl^ 6 e roftJEJErtfei: LTfiii: 
LT3o(7)*jfejjs*)5. SiroMii ^»a:fc-&*3* 

*fe*«rfiaStL-C-*lHlJf*LD. T -9 ^f- 

3.^-5 4 7 £Mffli-Z>zk\z£i')$:Jtmi-4 5^S* 

@Sf3tLD. #3**^ 5rtKftfc»< A#1-£«fc5 
Ii, figW3t©«fil tAltft 8 i t^iS»T"fc5«^ 
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k^HfiSU (1) *m^X-lk\E\m%:tttti^ 

Mft9 r 1 ZW-lii-tZJj&X-hZc f^c^fe 
14, .L3Ef5 1 *j J: tf?6 2 <dtj £ t Tz fc roffc 0 , 
BB^sC (l) Srfflv^raHttfe^jHSritT, *w±T*3? 

[0 0 6 1 ] Sfc, BS|t**(^o^TI±. ±«ELfc-Jfc 
S«<oH«*r4-*.5-*lH|#f*Li.. iS«3t-T5J:9* 10 

(it-? J; k v 

[0 0 6 2] &ttiL£lMfi (WKtf) Th{4, ± 

>lc4 DS^-f^o 

[0 0 6 3] «±(0«t**W:|4, SIRrottSEtwJfeiEo 

[0 0 6 4] &±<D^llt£Tfc£Lfc&£&#£ 
ys2) „ ®m=>> i i ti, &«&{+<oA7j£ 

(xf 7 ys 3) 0 

[0 0 6 5] ftIC, *-^S**7--*S 1 7± 

■y7"S5) , -RHJfXLo. SJt* : f-4 
5fc49. -tL«r«Wi-5 (^Ty/Se) 0 U8*f3t* 
14, iitLfc-^EIJfJtjWa-T^ft fl e ro«##»(^i3 30 
:t3BHt**J;0 £ft**4 5ii, tftti 

3('tt^t--5„ 

[0 0 6 6] Tl^'?- I^v^ — v 

^Sfi-f-Cfciwc, *4Lfc-*@$r*Li.i iS3t 

L,, WlMETrli, fc«*mfe£ll#fcEftLfcSftW 
l£, BP*>, ttffiLt^lThniElS: irKft*. LA 1 

l , k\-.mt3L&t> j £iz.-rintf±zx^z>ig&ia*, mm 
m*mnm*hmw!irzz\bi l zt£>Q y lot, -&@*f 

f-4 5t$*Sil4--»:ia»f3tLDi <0*|J$Trli, & 
W L S t Mil T h £t T»I £ * 5 o 
[0 0 6 7] y*—9fflrUl 3tt, &ftfc-&|BHJr 
JtLm ««ST r t L iHlTh k&lt&L 50 
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7°S7) , Tr^Th^iUlSi^ 

»-C*>9 UT77S8) , Tr^ThWT-C'fc 

fa-^l lit wCO^S^^rCRT 1 9(C**-f5 

(XT77S 10) „ 

[0 0 6 8] fifc^fr-Br-f ft*aES« 1 f4, W±<^l« 
&1lk&$tf5L<DV*-^S<D±XiZ.ttLXnft1-Z> (*T 
•y7Sl 1) . *^Sro-7i-/NS^#?£1-?.*^(i(i 
(^x-yT'S 11) , ItS^^W^^-^S^XT 1 -^ 

1 7 ;^<b|5&*Uf-*& (^f y^S 1 2) , ^kco^^^C 

7lC|$i£LT (X77/S4) , 
±i£L/i^r ;y7°S 5~S 1 0<7>^|l[I£< OiSfo 
S(D LfcV ^-8-14 Ury7Sl 
1) , &S£**T-f3 0 
[0 0 6 9] (B) 

*T j/7°S 2 efci^S 2 7|C&>'9, 45it 
*JlFNMWB*?'f^4 3|C»o-CfMft£-B\ fttfffi 
#*#l>-&l§]i>T#LiM i«#t>ixfci:#©S3t* : ?-4 

h - v t ©I^bt Sr*iJ3t-f 5 M. \z h -5 0 

[0 0 7 0] iT, ^ScDM^icfc/i'?, #m\z&9b 
#«ro*#«rft3i&-*-5 (^777S2 1) 0 I^S^frt 
Ltli, fiB*t3tL. tOj^ftA. i:-t©J»lt**, -RPJf 

[0 0 7 1] $at3fc*-^-&0#fftWtti^ffi3 0 e 

^<^C ^ cDg^tt^^ f J: o Tft£ * H 5 . 
[0 0 7 2] fcK, W±rotfeaE*fl=S:*S3Sll 1 WttfP 
3>h°a:-^ 1 1 ICA7DL U777S2 2) , #ffi©J 

•/7S2 3) . 

[0 0 7 3] ^11, WEttS^s-^SSr^f 1 -^ 1 7± 
©BfS©ffi«^IRaiL (^Ty7S2 4) , yi-S± 

■y7S2 5) , -«c(l]Sf3tLn, (^7? 
7S26) s r.cDt#, 7^7ai-^47 SrH^Lt 
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tfftbtitz t$ <n%itm?4 5 mm e rz&m-fz 

(X^y7S 2 6), £ft*-lP4 5(4, ^LfcWft 0 

r fc^-^flWrlBS 1 3 tc«^-t-?>o 

[0074] 7?-?M$r& 1 3 14, gytmTfrbm'&z 

(Xf-^S2 7) „ jyfc#}U:[4, 0 r ir-ftlEltff 

jtwtti^sfc e e b<Dm<Dmzim 1 0 r - e e i 

L^i ^ta titKU I 6 r - 6 e I 7)5 a £7la]ix(4\ 
-Cfo-StWrL (^XfT'S 2 8) , | 0 r - 0 e \ ifi 10 

7S 2 9) „ 7-*fl¥tff£|5l 3 11, «Wr(Wife^:$:^^ 

-Mill, r. »^«*£*4rCRT 1 9(c^$-ti:& 

i-AS»iTl:ol^IfiL (7fy/S3 1, S3 
2, S2 5-S3 0) , tfc££&71-5o 
[0 0 7 5] *«Mti*»*»5m*a^*3-B:-fHtft3E 
3fillw!B2<o||lt«)»a»coi^TBI9S:*B8U/j:as6>R 20 

[0 0 7 6] 0 9 I4> ^Sfc^fS^E^fr-tf-f ix«iJE 

*^ttflPJ»«|5 4 1 * 3 r gft*74 5^5 

5, fi*a^-t>*-fixtftaE««2<0-t«)fll(Ol»*J±, 0 6 30 
•^lHl»jfS#4!Rtll$"JffllgP 1 614, WtPayfa-* 1 l/5> 

t*i6itxf-v ! lrW$^ i;fci40 6 -r- 
[ 0 0 7 7] Sfc, *IS*#*»Sft£fctf17i««* 

(A) fc4t>' (B) |CTRWUfc***ifei:*IIWtR 
--?*>»), ftitvSli, §*if4 5^^7^ K**$* 40 

[0078] - ©J: 9 *lll6^iiroa*a^^-fr-f 4x 
tt«^S2i±, SJ£^4 5^1^5:t/i< 1 X 
x->?4 5S:lHli(i*fcl±fS*f$-a:5<OT', 

4^, Sa^*<Oi5*r^'<-^*B'JI*-*''B-4:i s ^*5 50 
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[0 0 7 9] *^(DHJ|W^«(0^<O7)>ICO 

-e#3o mt4\ 0 6 ic^-rmaa-a-tHt-f 

l4£ftgB£&ib^«§fr*l&i Lfctf, §7t3f7£0 9 £ 
^1" 4 o lw@5£L, .as WgCId ^7 ^f 3 x-? 

fc , HMt * ^48 ct VIH W 3t» It P co v ft tf s #»-f 5 

2$SpItiftq&co<bC0 (~2 0 0mm) UllL, Sfc, S 
[0 0 8 0] 

[0 0 8 1 ] BP*>, *«WlcJ:iifif, ^WfrwMiSxg 
[0ffiroffi*^lftw] 

[mi] *^ii^5i^^*Tniti^^a 

(b) HtA«*i:-*0W*©*IS*r*tf»fiBia-C*) 

•So 

[0 2] *5BWI-*»*»5fifa^*3-er-fft«|*ffl-r-^«) 

[0 3] **WI-*»A»5fi^*3*1*ftKSffl^-^ro 
fS 2 coH«g<D^«|Sr^-r¥ffi0-Cfo5o 
[04] 0 21^-ffi^^-yr-fft^Sffi^-^ro^ 

0y£*-r¥E0-cfc5o 
ig3©iiffico^ii^-r»fffi0t?foSo 

[0 6] ^W^A^^saia-^^-Br-ffttftMESK^tBl 
[0 7] **Wird>A»5a*a^*>fri*n***ft«)!Bl 
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[08] ^m\^*^m^^-ffi^A^m^2 
im9] *&mcfrfr%mte'g>ip^-?xife£.m.W-<r>'%2 
[hi o] fe*<Dmi^£z,&}Dit-rtv®mjfm<n--m 

m^<r>mm\ io 

1 l M'0=iy fa-^ 

1 3 x-^flfWSlS 
1 5 ^-v^JpgB 

1 6 ^v—^mmmmmmmm^ 

17, 18 x-r—v 5 

1 9 CRT 

2 1 Light Box OfeJR) * 
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2 3 Ba^JtSftiiJ^gP 
2 5 j$!t)feM»a 

2 9 BBWftJffcfP 

3 1 fll'VX 

4 1 S)t^#t)j$lJ^ 

4 3 S?t*^#«3ffl^7^^ 

4 5 %%mi- 

4 7 T^^i^-^ 

6 0, 7 0, 8 0, 9 0 Sta-^fr-fr-fM&Sffl'-?-? 

e i , 7i, si, 9i TM^f-y 

59, 65, 75, 85, 95 Ui^^h ■'<■$' — > 

Ld, -^EW* 

S 

e i ra^^AW^ 

e r SftHH^^ ("lib) 

e s (S£) 

e r m [HlffTtWWft 
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